Objective: After surgery for breast cancer, many women experience anxiety relating to the cancer that can adversely affect quality of life and emotional functioning during the year postsurgery. Symptoms such as intrusive thoughts may be ameliorated during this period with a structured, group-based cognitive behavior intervention.
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ajp.psychiatryonline.org yond postintervention (4 months), and it did not test whether the intervention reduced those intrusive thoughts. In another study, a psycho-educational intervention improved quality of life among stage I-III breast cancer patients (19) , although effects were restricted to general measures of functioning. Yet another study (20) found that supportive-expressive group psychotherapy reduced cancer-related distress among metastatic breast cancer patients during the year after diagnosis, but the study design did not include random assignment of patients to a treatment condition.
We have developed a cognitive behavior stress management intervention for breast cancer patients designed to facilitate adjustment during and after treatment (14) . It provides training in anxiety-reduction skills (muscle relaxation, guided imagery), cognitive restructuring, coping skills, and interpersonal skills with a supportive group of breast cancer patients at similar points in medical treatment. In one trial, this intervention increased perceptions of benefit from the cancer experience after surgery for stage I and stage II breast cancer, and the effects persisted a year after treatment (21) .
This article reports the findings of a new randomized trial. It focused specifically on reducing anxiety and distress during the period of medical treatment for nonmetastatic breast cancer. All participants had undergone surgery just before enrollment, and most were about to begin adjuvant therapy. We expected the intervention to decrease intrusive thoughts over the short-term and well after the end of medical treatment. Secondary measures were clinician-rated anxiety symptoms and general emotional distress.
Method

Participants
Participants were 199 nonmetastatic breast cancer patients. Some received letters from their physician, others from the American Cancer Society. The study was described as an opportunity for women undergoing treatment for breast cancer to learn stress management. Interested women called and spoke with a female assistant who screened for eligibility. Participants were required to have been diagnosed with breast cancer at stage III or below and to have had surgery within the past 8 weeks. Potential participants with prior cancer (N=35), prior psychiatric treatment for a serious disorder (hospitalization or a formal diagnosis of psychosis, major depressive episode, panic attacks, suicidality, or substance dependence [N=17]), or a lack of fluency in English (N=3) were excluded. Of women contacted by letter, approximately 70% called for information; of those who called and met inclusion criteria, 57.2% participated in the first assessment ( Figure 1) .
The outcome variables were collected at study entry (time 1), and 6 and 12 months after entry (times 2 and 3). Attrition is described in Figure 1 . Attrition did not differ significantly by condition at time 2 (χ 2 =0.40, df=1, p>0.54) or time 3 (χ 2 =1.21, df=1, p>0.38). We used an intent-to-treat analysis, estimating missing data using full information maximum likelihood (subsequently described); thus the entire sample was represented in all analyses.
At each time point, those who dropped out were compared on key variables with those retained. Those stopping before time 2 were more likely to be Hispanic (χ 2 =16.89, df=2, p<0.001) and younger (F=8.06, df= 1, 197, p<0.005). There were no significant differences in terms of cancer stage (χ 2 =6.60, df=3, p>0.08), number of positive nodes (F=0. 33, df=1, 197, p>0 .55), marital status (χ 2 =0.82, df=1, p>0.40), presence versus absence of chemotherapy (χ 2 =0.00, df=1, p>0.99) or radiation (χ 2 =1.76, df=1, p>0.20), or any outcome variable assessed at time 1. Those who stopped between times 2 and 3 did not differ from completers on any outcome assessed at time 2 or on any medical or demographic variable.
Procedure
Participants completed initial assessment upon recruitment, 4-8 weeks postsurgery. They then were randomly assigned to the intervention or control condition. The intervention occurred over a 10-week period, beginning 10-12 weeks after surgery. Women in the control condition were invited to attend a 1-day educational seminar during this period (80 attended; attendance did not relate to any outcome variable). A second assessment occurred 3 months after the intervention ended (6 months after the initial assessment). A third assessment occurred 6 months later. Thus the period of follow-up spanned approximately 1 year after random assignment.
Participants in both conditions met in groups of up to eight in a room equipped with flat couches for muscle relaxation exercises, and a table and chairs for group discussions. Both the intervention and the control seminar were co-led by female postdoctoral fellows and advanced predoctoral trainees in clinical psychology. Leaders rotated between intervention and control cohorts. Assessments were handled by persons not conducting the intervention with that cohort.
Intervention condition. The closed, structured group intervention met weekly for 10 2-hour sessions (14) . It interwove cognitive behavior stress management techniques with didactics, including in-session experiential exercises and out-of-session assignments (e.g., practicing relaxation). Women received recordings of their group leader reciting relaxation exercises, which they were urged to use daily. The intervention aimed at coping better with daily stressors and optimizing use of social resources, focusing on cancer-and treatment-related issues. The intervention used group members and leaders as role models (for positive social comparisons and social support); encouraged emotional expression; replaced doubt appraisals with confidence (22) ; honed skills in anxiety reduction (by muscle relaxation and relaxing imagery [23] ) and skills in conflict resolution and emotional expression (via assertion training [24] ). On average, participants attended 7.08 sessions (SD=2.58, median=8, range=1-10).
Control condition. Participants in the control condition received a condensed educational version of the information from the intervention, lasting 5-6 hours. However, it lacked the therapeutic group environment and emotional support, the opportunity to hear group members' weekly frustrations and triumphs, opportunities to role play the techniques and receive group feedback, the weekly home practice, and the opportunity to observe other members model new appraisals, relaxation techniques, and coping strategies.
This procedure has at least two benefits over a no-treatment control condition. By providing information relevant to breast cancer experiences, it diminishes differential attrition in the control condition-a major pitfall of no-treatment control. Providing information related to adjustment also creates a stronger test of the intervention's impact. The main drawback is that this control provides a dose of most ingredients of the intervention, thus working against predictions. This procedure does not control for attention time, with less than one-third the contact hours of the cognitive behavior stress management groups (20 versus 6 hours). However, our aim was to evaluate whether the intervention would have specific and durable effects on cancer-related anxiety symptoms in women undergoing active medical treatment.
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Measures
Thought intrusion and avoidance. Our primary measure assessed intrusive thoughts about breast cancer and attempts to suppress such thoughts, both important indicators of event-related distress. The Impact of Event Scale is a 15-item self-report instrument assessing degree of thought intrusion and avoidance about particular life situations (here the diagnosis of and treatment for breast cancer), with response options coded 0, 1, 3, and 5. The Impact of Event Scale has two subscales. The intrusion scale measures the extent of unwanted thoughts and images related to the stressor (e.g., "I had trouble falling asleep or staying awake because pictures or thoughts about it came into my mind"). Our average alpha reliability was 0.86. The avoidance scale assesses conscious attempts to prevent oneself from thinking about the situation (e.g., "I tried not to think about it"). Average alpha was 0.80. For each scale, item responses were averaged.
Interviewer-rated anxiety. A secondary measure was anxiety symptoms measured by the Hamilton Rating Scale for Anxiety. Procedures for scoring these clinical ratings followed the format of the structured interview guide. High interrater reliability, internal consistency, and discriminant validity have been reported for this scale (25) . Assessors making the ratings were trained by a clinical psychologist with extensive training in the use of this measure.
Emotional distress. Another secondary measure was emotional distress, measured with the Affects Balance Scale (26) . This measure, used in prior breast cancer research (27) , has scales assessing negative affect, depression, hostility, guilt, and anxiety across the past week. A negative total can also be computed (28) . Items are emotion-descriptive adjectives; respondents indicate the extent to which they have been feeling each emotion on a scale ranging from 1 (never) to 5 (always). Item responses were averaged. Average alpha was 0.86.
Data Analysis
Intervention effects were tested by latent growth-curve modeling (29-31), a form of structural equation modeling. In latent growth-curve modeling, a trajectory of change over measurements is computed for each participant. Differences among persons in the properties of these curves then can be predicted from other variables (32) . The properties of interest are the intercept (the trajectory's starting value) and the slope of change over repeated measurements. These properties were modeled as latent variables from the data collected at times 1, 2, and 3. The key predictor was intervention versus control condition (coded as 1 versus 0). For the slope, loadings represent the time variable tied to each assessment point: 0 represents the initial assessment, 6 represents the 6 months elapsed until the second assessment, and 12 the time elapsed until the third assessment. The structure of this model is shown in Figure 2 .
We focus on paths from experimental condition to the intercept (M i ) and to the slope (M s ). The path from condition to intercept reflects the group difference in initial values. This path should be nonsignificant, reflecting no difference between groups at time 1. The path from condition to slope reflects the extent to which change in the dependent variable over time relates to experimental condition. We expect this effect to be significant, indicating a difference in mean trajectories between groups. This effect is analogous to a group-by-time interaction in repeated measures ANOVA.
An important advantage of latent growth-curve modeling over repeated measures ANOVA is its ability to use all available data (which is also true of random regression modeling). In ANOVA, Declined, unwilling to be randomly assigned, or did not follow through (N=149)
Contacted, eligible (N=348)
FIGURE 2. Structure of Latent Growth-Curves Modeling a
a Outcome variables at three assessments (at 6-month intervals) are used to define two latent variables (intercept and slope), with experimental condition (intervention versus control) used to predict those latent variables. M i is the differential effect of the intervention on the intercept of the growth curves; M s is the differential effect of the intervention on change over time. b In some models tested, this loading was estimated rather than specified as 12. Another advantage of latent growth-curve modeling is its flexibility in addressing nonlinear change. For example, the benefit of an intervention may plateau rather than continue to grow. Latent growth-curve modeling can address such nonlinearities by estimating the later time point instead of specifying it. In effect, this draws a line from time 1 to 2, and estimates how many months would pass (at the current rate of change) by the time the line reached the level of the time-3 data point. If an outcome stopped changing entirely at time 2, time 3 would be estimated at 6 months; if it continued to change at a constant rate, time 3 would be estimated at 12 months. Random regression modeling does not incorporate this particular flexibility (although it has others) because it treats time as a variable rather than a loading. In the analyses reported here, we examined models in which time 3 was specified as 12 months after time 1 as well as models in which time 3 was freely estimated.
We report several standard indices of model fit, including the chi-square statistic, testing the null hypothesis that the specified model fits the pattern of associations in the data (the ideal is a nonsignificant chi-square). We also report comparative fitness index, for which values above 0.95 indicate good fit; the root mean square error of approximation, for which values below 0.05 indicate good fit; and the standardized root mean square residual, for which values below 0.10 indicate good fit (36) . Specific effects were tested with the z statistic, using a 0.05 two-tailed significance level throughout. Effect sizes are reported as Cohen's d, for which values of 0.20 are regarded as relatively small, 0.50 as medium, and 0.80 as large (37) .
Results
Characteristics of the participants, by assigned condition, are presented in Table 1 . Comparisons revealed no significant difference between conditions. All variables in Table 1 were examined as potential control variables. Most were tested as direct influences on the latent variables (direct projections to intercept and slope in Figure 2 ). However, life stress unrelated to breast cancer varied greatly across assessments; thus it was examined for separate effects on the outcomes at separate time points. We included control variables only if they contributed significantly or improved overall model fit. Only noncancer stress had such an effect (only on general distress) and thus was included in that model.
Thought Intrusion and Avoidance
In the analysis of thought intrusion (per the Impact of Event Scale), the model specifying time 3 as 12 months after time 1 did not fit the data (this analysis had no control variable). When time 3 was allowed to be freely estimated, however, model fit was very good (χ 2 =0.15, df=1, p=0.69; comparative fit index=1.00; root mean square error of approximation=0.00; standardized root mean square residual=0.006). The value estimated for time 3 was 7.02 months, indicating only slight changes from time 2 to time 3. Experimental condition did not predict intercept (z= 0.83), indicating success of randomization.
Condition did significantly predict slope (z=3.64, p<0.001; Cohen's d=1. 22) . Estimated values for the two conditions at the three assessments are in Figure 3 . The The number with positive nodes in each group was 36 for those assigned to the control condition and 40 for those assigned to the intervention condition.
ANTONI, WIMBERLY, LECHNER, ET AL.
ajp.psychiatryonline.org mean difference between groups at time 2 was tested by centering the intercept at time 2 and recomputing the model. Condition now had a significant relation to intercept (z=2.38, p<0.03; Cohen's d=0.43), indicating a significant difference at 6 months. A similar test of the difference at time 3 also indicated a significant difference (z=2.86, p<0.005; Cohen's d=0.55).
In contrast, the intervention did not affect avoidance of cancer-related thoughts. Avoidance fell significantly over time, but not varying by condition.
Anxiety
The next dependent variable was the Hamilton anxiety symptom score (again no control variable). The model fit the data well when time was specified as 0, 6, and 12 months (χ 2 =0.32, df=2, p=0.85; comparative fit index=1.00; root mean square error of approximation=0.00; standardized root mean square residual=0.008). Condition related significantly to slope (z=2.71, p<0 . 004; Cohen's d=0.74), indicating differential change across time. Condition's effect on intercept was not significant (z=1.47), despite the tendency of the experimental group toward higher anxiety ratings at baseline than the control group ( Figure 3) ; nor was condition's effect on intercept significant at time 3 (z= 1.36), despite a tendency in the opposite direction.
Emotional Distress
The final outcome was the Affects Balance Scale index of negative emotions, similar to outcomes used in many psychosocial intervention studies with cancer patients. Concurrent stress unrelated to cancer was included as a control variable at each assessment, since doing so improved model fit significantly. The overall model fit the data well when time was specified as 0, 6, and 12 months (χ 2 =12.86, df=8, p=0.12). However, modification indices suggested inclusion of two additional paths, from noncancer stress at time 1 to both the intercept and the slope of the latent variable. This indicates that initial noncancer stress had a residual effect on negative emotions throughout the subsequent year. Including those paths improved overall model fit significantly, resulting in a very good fit (χ 2 =2.26, df=6, p=0.89; comparative fit index=1.00; root mean square error of approximation=0.00; standardized root mean square residual=0.019). Condition did not predict variation in intercept (z=-0.092) but had a significant relation to slope (z=2.48, p<0 . 02; Cohen's d=0.33) (Figure 3) . The effect of condition on distress was most evident at the 12-month follow-up assessment, where the difference was significant (z=2.63, p<0.01; Cohen's d=0.43).
Discussion
Perhaps the most common psychological challenge of cancer patients is anxiety from diagnosis, effects of adjuvant therapy, and fear of recurrence (8, 18, 38) . Thought intrusions about these adversities are commonly experienced symptoms among breast cancer patients-symptoms that can compromise quality of life beyond the physical demands of these medical treatments (4).
We tested whether a group-based cognitive behavior stress management intervention would reduce such symptoms among women emerging from surgery and moving through adjuvant therapy. The intervention blended skill learning with exposure to group members' weekly experiences, opportunities to role play, and opportunities to observe other members modeling new appraisals, relaxation techniques, and coping strategies, all within a supportive group environment. Women receiving cognitive behavior stress management showed a significant reduction in cancer-specific thought intrusions relative to those in the control condition. This effect persisted at 9 months postintervention. Since most women were completing adjuvant therapy by the second assessment, the third assessment reflects the durability of this effect. Our prior trial (21) did not find this effect on intrusive thoughts. One potentially important difference between studies is that the current group had higher intrusion scores on the Impact of Event Scale than our prior patient group. In fact, scores in this present group exceeded those of several other recent studies, including one with metastatic disease (6, 39, 40) . It is likely that beneficial effects of cognitive behavior stress management depend partly on there being enough thought intrusion that there is room for change to occur.
Cognitive behavior stress management had a smaller but significant effect on interviewer-rated assessments of general anxiety symptoms. To our knowledge, this is the first study to demonstrate psychosocial intervention effects on interviewer-rated anxiety among women undergoing treatment for breast cancer. Cognitive behavior stress management caused a downward trajectory in anxiety ratings, whereas subjects in the control condition had no comparable decline over time. Unfortunately, a tendency toward higher Hamilton scores in the cognitive behavior stress management group at baseline led to a crossover effect, such that the groups did not differ significantly at any time point.
On general distress-a typical measure in psychosocial interventions with cancer patients-cognitive behavior stress management also caused significant reduction compared with the control condition. It is of interest that general distress, although not cancer-related thought intrusion or rated anxiety, responded both to the intervention and to stressors outside the cancer experience. This suggests the desirability of distinguishing measures specific to the experience of cancer from measures of overall distress. The latter reflect an amalgam of experiences, both cancerrelated and otherwise. This distinction is rarely made in the psycho-oncology literature. It seems important, however, for researchers to include measures that are sensitive and specific to the breast cancer experience, particularly in testing effects of psychosocial interventions.
We should note some study limitations. The patient group was self-selected, middle-class, educated, and mostly white. There remains a need for tests of culturally appropriate interventions among Hispanic and African American women, whose concerns may or may not be the same as those of the women studied here (41) . Further, although the intervention was effective on some measures, it did not influence active avoidance of cancer-related thoughts. Finally, not all variables that might be relevant to these outcomes were examined (e.g., days since completion of adjuvant therapy, medications such as antiemetics for treatment side effects).
Nonetheless, the effects were moderately large in size (37), meeting or exceeding those in other group interventions (42), even some with far shorter follow-up periods (18) . Thus, it appears that a group-based stress management intervention can significantly decrease cancer-specific intrusive thoughts, general anxiety symptoms, and overall negative mood in women who are moving through their medical treatment for breast cancer. These beneficial effects are more pronounced than those from a more limited psychoeducational experience (43) . Further, they persisted at least 9 months after the completion of the intervention, well past completion of adjuvant therapy. Cognitive behavior stress management thus may be a clinically useful adjunct for women treated for breast cancer.
